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Project title: Thermal observations of urban heat
Faculty mentor: Leiqiu Hu, Ph.D.;
Assistant Professor, Earth System Science Center, Department of Atmospheric Science
NSSTC/CRH Room 3046
Email: leiqiu.hu@uah.edu Voice: 256-961-7868, webpage: link
Hu mentored the RCUE student before.
Project Summary:
Summer temperature in urban areas is typically higher than their rural surrounding. The
phenomenon is also known as the “urban heat island”. Abundant studies have shown that the
effects have negative impacts on the urban environments, particularly during summers,
including enhancing the photochemical reaction therefore degrading the air quality, increasing
the human discomfort level, and elevating the energy and water consumptions. Mitigation
strategies, such as increasing the coverage of urban forest, changing building surfaces to lighter
colors, have been discussed and tested in some cities.

Figure 1 A thermal image that indicates the radiative temperature variation on facets of a house (Photo credit: Tom Barbour Thermal Image UK - http://www.thermalimageuk.com)

Planting trees and shrubs around buildings to provide shades can directly decrease the direct
solar radiation and lower the building and ground surface temperature during the daytime. The
evapotranspiration of plants can also possibly benefit the adjacent environment from a cooler
ambient temperature. However, the nighttime effect of the urban forest is inconclusive when
urban heat island is strong. Some studies have shown that the tree canopies can trap the
longwave radiation at the urban canopy layer and decrease the cooling rate of urban surfaces
at night. The lighter colors of building exterior surfaces reduce the solar radiation absorption,
resulting in a lower surface temperature.
The purpose of this project is to examine the potential benefit of these mitigation strategies at
a microclimate scale. A thermal camera will be used to monitor the diurnal building surface
temperature changes. Figure 1 is an example of a thermal image in the pseudo-color scheme.
The temperature measured from sunlit/shaded surfaces (wall, ground, roof) with different
colors and materials will be compared. This project will advance our understanding of the

effectiveness of these mentioned heat mitigation strategies locally. The collected data will be
potentially beneficial to other related research projects in Dr. Hu’s group.
Student Prerequisites:
Students who are interested in this topic and have basic knowledge of math and image
processing are encouraged to apply.
Student Duties:
The project will include following tasks in the 12-week period.
• The student will learn the professional software to process the collected thermal
images, including image calibration and temperature retrieval. The daily temperature
changes will be composited in a video from the processed thermal data, which will be
published on the project website.
• The student will work with Dr. Hu to learn the data analysis and data visualization,
including extraction of the target features from time-series images, and quantitatively
assess the temperature variations diurnally and spatially under various weather
conditions.
• The student will learn how to operate the thermal camera. S/he will involve one or two
field experiments conducted on campus under desirable weather conditions.
• The student will summarize the results in a report and present at the RCEU poster
session.
Mentor Supervision and Interaction:
Dr. Hu and her graduate student, Tais Bezarre, will supervise and work with the student on this
project. The graduate student will jointly help the undergraduate student to get familiar with
the working environment at the beginning of the project. At the later of, the student is
expected to work more independently. A weekly or biweekly meetings with the student
(depending on the stage of the project) to discuss the project progress. Dr. Hu and the graduate
will help solve specific problems.
Through the summer project, the student will gain basic scientific research experience in
collecting, processing and analyzing data. Additionally, Dr. Hu will provide guidance on scientific
writing, critical thinking, and other assistance that is pertinent to his/her career development.
The student will have opportunities to present the results in a group meeting and scientific
conference. A final report to summarize research activities and related research results are
required at the end of the term.

